Ouabain, acetazolamide, and Cl-flux in isolated frog skin: evidence for two distinct active Cl-transport mechanisms.
Two distinctly different mechanisms for active Cl- transport in epithelia may exist: one, ouabain-sensitive and cation-dependent, and the other, acetazolamide-sensitive and cation-independent. As a test of this hypothesis the three active Cl- transport systems in isolated short-circuited skin of Rana pipiens were examined. Sensitivity to ouabain (10(-4) M) and acetazolamide (5 X 10(-3) M) and dependence on Na+ and K+ in the medium were ascertained. The first system, net chloride influx in ordinary Ringer, exhibited specific ouabain sensitivity and acetazolamide insensitivity. As we have previously shown this system to be clearly dependent on Na+ on the cis and K+ on the trans side, cation dependence was not re-studied. The second system, isoproterenol-stimulated net Cl- outflux, was also ouabain-sensitive and acetazolamide-insensitive. It was dependent on the presence of Na+ on the cis side, but the K+ dependence was less clear. In contrast to the first two, the third system (net influx in low Cl- medium sulfate Ringer containing 2.4 mM Cl-) was largely ouabain-insensitive, completely acetazolamide-sensitive and independent of both Na+ and K+. Thus, the hypothesis of two distinct mechanisms seems to hold for the three active Cl- transport systems in frog skin. Data from various other Cl- transporting epithelia are examined, and the general applicability of such a scheme of categorization for active Cl- transport mechanisms is discussed.